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FOREWORD

This report describes services provided by ’in compliance with

N
($)
X

En e

the requirements of as specified in its accompanying state-

ment of work.

The contract began on 1 October 1969 and extended through 30 September 1970.
/

‘ ‘ Directorate of Reconnaissance Engineering ( AbD/

ENRDP), Wright-Patterson Air Force Base} Ohio was the Air Force Plog}am Manager

-
v

and ‘ ‘was his alternate;

A number of the technical staff of ‘provided services on this con-

w

tract. Principal personnel engaged in tllis"pl'oj-éct included‘

N
3]
X

L — B

The manuscript of this report was submitted by the author for initidl review on

19 October 1970. 1t is identified by the codtl‘aCLOI"s file number I'R-70-4. '

This final report has been reviewed and is approved.

Project Manager
Directorate of Reconnaissance Engineering

v
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UNCLASSIFIED ABSTRACT
This report summarizes aetivity re_lated to the operation of the Controlled Range
Network during the period of t October 1969 to 30 September 1970. This final report
presents a resume of services provided for the United States Air Force by S
in respénse’ to the requirements of "I‘he proce-

dures used to provide targetservice. preparation of related publications, scope of ‘tol-

lateral services, and certain related research efforts are described. '
v L .
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SECTION I

INTRODUCTION

Advances in reconnaissance .technofogy are greatly dependent upon the capability
to measure accurately the perforxnaﬁpe of individual senwsorﬁ's and sensor systems.
Extensive laboratory tests are performed on these reconnaissance components and
sensor systems; however, the most realiétic evaluation is achieved during ac:tual

flight testing under operational conditiorﬁs,

This method of evaluation requires accurate mensuration standards and instru-
mentation to support system evaluation. It is also highly desirable to standardize the
?analysis techniques and mensuration/standards throughout the reconnaissance commu-
mt{y This provides not only for repéafability of testing.conditions, but also for com-

. parison of various systems.

A number of ground evaluation standards,together with their related analysis tech-

niques have been designed for the purpose of providing a basic capability to support the ’

development and evaluation of photographicr,
'\ ' . .

\-
'

" This array of gfound .fargets and associated instrumentation capability, together
with the experienced technical personnel to operate them effectively, comprisé the Con-

trotled Range-Network (CORN).

)

| The resources of the Controlled Range Network are available on a nationwide
basis to members of the reconnaissance community‘. Any customer, through a sim-
plified communication channel, can be provided wifh an array of evaluation standards
“and meaningfub’photqmetric and atmospheric instrumentation data with which to analyze

/) ce
the overall performance of a systém.

: , _ §
This final report presents a summary of CORN activity provided for the United

States Air Force by ' ‘during the contract period.

{

1
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SECTION II

TECHNICAL DISCUSSION

A. GENERAL

The Controlled Range Network is operated by | from its principal

facility at:’ Personnel in the \:Pffice manage all aspects of the op-

eration of the network and provide a variety of supporting services.

]
(3]
X
N

The principal area of endeavor is targeting and instrumentation service. This is -

3]
x

provided by one crew based in and‘by eight other field crews located across the

nation.

Supporting services include certain research efforts, material procurement for
special projects, an overall quality control program, maintenance of a multisensor

test capability.and publication of handbooks.

B. FIELD OPERATIONS

‘

Targeting service is provided on a nationwide basis by nine target crews. Each
crew is pfovided with a specified group of targets and supporting instrumentation so
that, when required, a series of nine similar target groupings cah be displayed. In-
strumentation can be provided concurrently at fixed sites, as required. When the
scope of operations requiresit, a second crew equipped w&th the standard set of tar-

gets and instrumentation can be made available from resources.

’ ~
The target set, instrumentation,and crew are transported from the operating base
to the display site by a heavy-duty truck which is especially configured to accommodate
both crew and equipment. Communications from|  |to each operating base are by

teletype.

The nine operating bases are located at cities as shown in Figure 1. When a tar-
get display is required, the crew nearest the requested site is directed to display the
targets. (

During the past year, one field crew was relocated from | |

Crew performance atz had become unacceptable in terms of quality.
2
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Figure 1. Target Crew Locations
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(

Historically, the pattern of requested display locations changes and future distri-
biition may not be entirely predictable. Opeljatihg experience indicates that these lo-
cations are satisfactory, considering both the geographical distribution and the sequence
of displays in given CORN operations. The expense incurred in the selection and train-
ing of new CORN target crews,as well as a reduction in initial proficiéncy during the
transition period,is significant, Thus, in the interest of overall economy, relocation

of the field crew is done only for most compelling reasons.

Such a magnitude of field operations requires a proportional amount of supporting

serxices by the ‘

To assure that the basic set of data is most meaningful, the targets and associated
instrumentation employed in the field must be maintained at a uniform level of quality.
Spectral cha¥acteristics of representative samples of éach reflectance area of each

target are measured bimonthly. Samples are measured on a single-beam recording

spectrophotometer at | |

" Each 70 mm Hasselblad camera is recalled from the field and recalibrated-at

" intervals of 180 days. This calibration process is accﬁ;nplished by

technicians using bath in-plant test equipment and certain specialized items of calibra-

tion equipment in the Avionics Laboratory at Wright-Patterson Air Force Base.

Energy-measuremént equipment (such as radiometers, light meters, and bright-

ness meters) is calibrated at intervals of 45 to 90 days.

If any instrumentation component malfunctions in the field, it is immediately re-

2

-

called to| For repair and recalibration; it is replaced with a similar unit which

has been recently- certified.

In addition to these mechanical functions, i:here are other aspects of the operation
in‘whii_:h quality is constantly monitored. Emphasis is placed on quality of target dis- »

plays, field ()perations, and related operational procedures in field exercises.

K

“Technicians from‘ who are thoroughly experienced in ez/ery

aspect of the field operation, make unannounced inspections at a nimber of target

4
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display sites during field operations. This helps to assure that the targets are dis-
played corrvectly and that the procedures for data collection used by the field crews

. are correct.

(U) Continued emphasis on quality during the past year has produced the expecied
improvement in overall operational effectiveness. Greater demand for field-crew
proficiency has, in turn,resulted in a general growth of quality in target displays and

the raw data collected during operations.

(C) Quality of Hasselblad edge-target photography is cited as a }specific' example. on-

trast data derived from this phowgréphy correlated extremely well with similar data.

derived from spectrophotometpic measurements of target specimens made under iab:

rato'ry conditions. Because of this correlation and for reasons of economy and varia . -
bles in the field environment, edge photography was discontinued on Program C opera -

tions. Because of other requirements, however, this type of photograpﬁy was retainer

on Program B operations.

(U) Except for a very small number of human errors, the overall quality of targe’

\ ' 'displays has continued to be high.
. : : 1

(U) Shortly after the contract term began, it was recommended that a number of the
older targets be replaced. After some deliberation, the formal contract amendment

was issued in July. . T4

(U) This amendment authorized procurement of six photographic edge-analysis targets,

two tricolor targets, and two 51/51 resolution targets. O,ne\‘ \ -~ 25X1

x
o
-

and one‘ ‘target were authorized to replace one of the two un-

- .

serviceable sets of similar targets in the mobile multisensor units.

(U) Except for the: all of the newly acquiréd targets were fabricated
=23 R

Ty
X

' .. from a lightweight nylon base material which had previously been qualified for this
application through actual field use. Previously, two edge-analysis targets, as well
as the Dirac comb and the two-dimensional (annular) MTF targets, were fabricated from

this material. They had been used extensively in field operations during the previous

18 months and have'proved to be most satisfactory. In addition to tl_ie light wéight, the

-

5
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\
“‘dimensional stability and durability of both the base material and the spectral coating
have been proven superior to the materials previ‘ous‘ly used. -
C. COLLATERAL SERVICES

1. Handbooks: The condition and general capabilities of test ranges, fixed tar-

gets.and other test facilifies available for reconngissance system testing throughout
\ . , » :
the nation are monitored and reported in the CORN target handbook. This handboek is

distributed on a limited basis.

The CORN handbook was completely revised in 1968, During this contract term,
y I B
one major revision was published; a second was in preparation at the end of the con-

tract tarm.

A related publicatipn.,' the Handbook of Standard Operating Procedures for the

Cg&nt;‘olled Range Network, specifies operational procedur‘es f0¥ field work. This

p b/'cation is distributed only to those groups who are concerned with the mechanics
wIN ' _
f t/he display and operation. There have been a number of revisions made to this
ndbook due to the numerous opera’%ional changes which have occurred during the

ast year.

N,

’ 2. Reports: Monthly reports are prepared and submitted in accordance with

‘the requireme?its of the DD Form 1423. These reports summarize operational and
support activity which has occurred during the reporting period. Each monthly report
also contains an expanded section which itemizes fund expenditures on the contract in

e

several major cost categories.

' |
Operational reports are prepared and submitted within five working days following
each field opératio_n. Original reports from the field crew at each display sité are
.analyzed, collated, and submitted with raw data collected during the display at each

operating location.

A final report which summarizes the variety’of activity which occurred during the

contract term, including certain recommendations, is prepared and submitted at

-

the end of the contract term.

6 N
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Special Projects: Resources of the Controlled Range Network are made

ava le te fulfill requirements of special projects, after proper authorization. _These
prolects v£11y greatly in number, scope, duration,and geog;‘aphic location. Because of
these gi‘(\)s alnbles each of these special projects is authorized, xden%ified and
repm“ted‘ separately from normal CORN operations. Alsog‘the extent of the variables
precludes sbecific%onsideration in defining the scope of the CORN program at the be-

ginning of the contract term.

In the twélve—month period covered by this contract, there were three major spe-
cml projects for which CORN support was directed. Two of these were part of one
largel program and the third was an interservice prowram Each, ’wever was
funded from basic CORN contract resources and was a- dlrect factor in the expendi-
tures,which exceedéd original contractfunding estimates. Requirements for these

three projects included the acquisition by ‘of aerial photography over

a number of widely separated‘sites, in addition to making standard targét displays and

~ , ¢ : ’
4. Special Reséarch: A major endeavor associa.ted with this contract, but defined

provicﬁg instrumentjtion and other data-gathering services.

and funded separately, is a research function. Work dong in this area is reported sepa-

rately.

5. Disposable Targets: Development of prototyp’e disposable-target ensembles,

which was started as a supplementary task during the previous contract, extended into
a part of this contract term. An infrared T-type resolution target with a series of three- -
bar groups and an edge-analysis target were designed, fabricated, and deployed on a
trial basis. These were fabricated from a disposable paper base and are intended to
provide an evaluation standard for airborne infrared ground-mapping systems. En-
couraging results we;e obtained during a limited number of tests. There was a direct
correlation between the size of the bar group observed and the resolution statement

derived from the edge target.

.

6. Mobile Multisensor Units: Two mobile multisensor units were maintained in

an operatiéﬁally ready, standby status. The multisensor unit is_a vehicle which

4

7
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| 4

ation standards and basic data for the operational testing and evaluation of airborne

reconnaissance systems.

Facilities are provided to support the testing of infrared ground-mapping systems

: 25X1

25X 1 I and Fystems as well as photographic and

These mobile multisensor units can be made available for extended periods of use with-

in the structure of the requester's test program.

Although there was marked reduction’ in available funding to provide ’—‘ 25X1
services, the demand continued at a high level. This demand was evidenced by the
frequent requests and inquiries by testing g‘roups which were received throughout the
past twelve months. However, there was one major separately funded and authorized

25X 1 :|pr§gram which required 17 separate displays over an eight-month period.

To accommodate the evident need, the ﬁvere utilized for 25X

a number of short-term tests at Wright-Patterson Air Force Base. This support was

provided on a basis of noninterference with the CORN program during periods when

v

CORN resources could be utilized efficiently.

Types of sensors employed in these local tests encompass the spectrum of those

25X1

tographic, low light-level television, and laser-scanning devices. In'the overall view,
the benefit derived by the Air Force from such local support services is considered

significant and certainly worthwhile.
‘ —

I _ ho,w\operationallyiavailable‘ Included were ﬁ§»Well as pho-
I 7

“

8
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SECTION III

OPERATIONS ANALYSIS

(C) Despite predictions to the contrary, the number of field operations as well as the
number of individual target displays during this twelve-month period remained esser-
tially at the level of the prior twelve-month period. An analysis of total target displays
requested during this period is shown in Figure 2. (Had not one entire operation been
suspended, the totals for the two\periods would have been nearly identical.) Analysis

of target display time is shown in Figure 3.

(C) Of the total requested, 84.2% were completed, 7. 7% were not completed due to
inclement weather, -and 6. 5% were’cancelled b;\ the requester Other miscellaneous

factors prevented gompletion of 1. 6% of the requested displays.
Fe |

(C) By comparison, during the twelve months which preceded the period of this report,
71. 9% of the requested dlsplays were completed, 14.4% were not made due to weather

factors, and 8.5% were cancelled by the requester.

(U) The increase in completed displays is attributable in part to the continuing effi-
cient communications between ihe requesting agency and the contractor's operatmg
group The mutual recognition of circumstances which influence operatlons is a-sig-
nificant factor in the rise of this percentage. More importantly, this probably also led

to a rise in data which were acquired from the targets. -

(U) Operational procedures during this twelve-month period have been changed, modi-
fied, and adapted to meet requirements which evolve as a result of the dynamic nature

/

of the CORN program. . .

(C) A revised C Program, implemented in October, required the deployment of a num-
ber of resolution targets in a variety of contrasts. This required a redistribution of a
few CORN targets, but otherwise created no significant problen&‘. The revised pfogr_a)n

continued until June, when the requirement reverted to the standard Program C digpléy.

~

o . 9
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- (U) Figure 2. Analysis of Target Displays
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DISPLAY TIME

1 October 1969 - 30 September 1970

Total Displays with Crews in the Field

0600-0700

0700-0800

0800-0900

0900~

1000 | 1000-later

r October

November

il December

January

February

March

April

May

June

July
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TOTAL
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Hasselblad photography of edge-target components was discontinued on Program
C operations in June. It Was concluded, on the basis of an experiment, that there was
extremelyv close correlation between cﬂ‘ontrast data derived from this photography and
. from spectrophotometric measurements of target spekcimens. The 1atfer technique

provides data acquired under contYolled conditions and free from the variables en-

countere®® the field enviroiment. The Hasselblad photography was discontinued

because of this correlation, as well as for reasons of economy.

High-reflectance impulse lines have been displayed on the dark portion of the edge-
analysis target for both Program B and C operations. Width of the impulse lines has

changed as the analysis technique developed.

The change which has had the greatest impact on field operations occurregﬁjune.
The long-range forecast of target display areas which had been suc’c,,essfuily used wés‘
replaced with a short-term, 48-hour prediction. Display areas are identified by a grid -
sysptem. This short-term period prediction,does not permit the more efficieht sequen-
* tial scheduling of field crews for a la.rger ségment of the operation. There may also

a

be an,effect on related costs. While it is a workable accommodation, the net effect wiill

.

‘have to be assessed on a long-term basis.

v

‘ i

B . .
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 SECTION 1V

CONCLUSIONS

? .
0 . -

1. A number of significéntAoperual'tional benefits result from the use of the light-
weight nylon as base material for CORN targets. [fseful life of these targets can be
extended, and both display qBality and (in all likelihood) quality of data acquired will
improve. Further, it is possible that some savings in field operations can be realized

from use of these targets,

.2.  Based upon the ratio of completed to requested displays, the overall efficiency

of CORN fleld ope}rat_ibns has improved over the previous twelve-month period.

3. The short-term operationaﬁ predictiorX)f display sites imposes restraints

which may have adverse effects on the efficiency of the overall operation.

v

1

13 ‘
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SECTION V

* . RECOMMENDATIONS

1. “ The numbex of inquiries about the mobile \:’:abability' and the avail- = 25X1
ability of these units indicates a continuing Strong demand. The p‘reéent mobile ‘: 25X1
25X 1 Dnits and the unique evaluation capabilities which they provide should continue
to be maintained in a standby status and made available fgr-those requesters who can

utilize them.

]

i

i

i

i

i

‘ N 2. A Wide continuing interest in the test facility descriptions contiined in the

' CORN target handbook has been expressed by numerous government test agencies. It

is recommended that this ‘public'a_tion be made available for broader distribution. The

I handbook ‘is unclassified and additional copies can be made available with little effort.

The modest cost would be greatly\offset by the benefit derived from government test-

, ' ing agencies. ‘ ) ) ' ) . |

l “i 3. Standard térgets which é,re procured for future CORN requirements ’should be
" fabricated f‘rorﬁ the lightweight base material until a better material is developed and

]

1

{]

i

i

1

i

i

i

1

>

qualified for this purpose.

4. If at all possible, the operational forecast information for CORN programs
shoulg be extended to at least 96 hours in advance of the display instead of the present

48-hour notice. This would permit more efficient schedul'uig of f_ield Crews.

. e

\ 14
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